Role of adenosine in coronary vasodilation during exercise.
This study examined the hypothesis that increases in myocardial blood flow during exercise are mediated by adenosine-induced coronary vasodilation. Active hyperemia associated with graded treadmill exercise and coronary reactive hyperemia were examined in chronically instrumented awake dogs during control conditions, after intracoronary infusion of adenosine deaminase (5 units/kg/min for 10 minutes), and after adenosine receptor blockade with 8-phenyltheophylline. Both adenosine deaminase and 8-phenyltheophylline caused a rightward shift of the dose-response curve to intracoronary adenosine; 8-phenyltheophylline was significantly more potent than adenosine deaminase. Adenosine deaminase caused a 33 +/- 7 to 39 +/- 3% decrease in reactive hyperemia blood flow following coronary occlusions of 5-20 seconds duration, respectively, while 8-phenyltheophylline produced a 40 +/- 6 to 62 +/- 8% decrease in reactive hyperemia. Increasing myocardial oxygen consumption during treadmill exercise was associated with progressive increase of coronary blood flow. Neither adenosine deaminase nor 8-phenyltheophylline attenuated the increase in coronary blood flow or the decrease of coronary vascular resistance during exercise. Neither agent altered the relation between myocardial oxygen consumption and coronary blood flow. Thus, although both adenosine deaminase and 8-phenyltheophylline antagonized coronary vasodilation in response to exogenous adenosine and blunted coronary reactive hyperemia, neither agent impaired coronary vasodilation associated with increased myocardial oxygen requirements produced by exercise. These findings fail to support a substantial role for adenosine in mediating coronary vasodilation during exercise.